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(54) SUP CONTROL DEVICE FOR CLUTCH AND controfled valuMievtelion calculated by the coefficient 
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(57) Abstract COPYRIGHT: {C)1998.JPO 

PROBLEM TO BE SOLVED: To provide a device for 
controOing an objecte to be controlled, the dynamic 
c har acteristics of which is changed In response to the 
state quantity. Into a atatB where the atabSity and the 
responsiveness of Ihe object are kept n good corKfitian. 

SOLUTION: The clutch slip control device is provided 
wrth a state quantity datacting means 101 fbr detectbig 
Ihe state quantity retated to sip control, a 
coefficient calculating means 101 for calculating tfre 
coefficient continuously changhg, depencfing on the 
state quantity so as to meet the responsiveness and the 
stabOfty of a system which feedbask-controls the sGp 
state, using a state equation model whteh uses the stats 
quantity as a pa r am e t er to represent input-output 
dynamic characteristics of an operating quantity command 
value and tiie actual sip rotating speed, a corrtrolled 
quantity deviation calculating means 104 for detamnbiing 
Ifte quantity of deviation of a target slf>*rotating 
speed from the acbjal slip-rotating speed, and an 
operating quvi% command vakie calculating means 102 
for determ&itng the opera ti n g quarrtity comman d value 
baaed on Ihe coeffUieiii^ the state quantity, and 
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[ m^m 11 ^y-y •^cr>mm<7)x v -y ym&is^^m 

tT:^ V -y rttSISr^^i, 7 -y^c^jx V -yWimm 

•yT^jffli(:raa-rs*tiBM5:«taj-ri.«asfi^ai^ 

Si:. 

'J •yriHllEa[^twA!li:ti©!|t14S:^t-S*as:6-S^ 

mmMSi t *^s!rr s <t a c 5 -y ^osf^sjg^® 

iii:h L , Mai:'! $iTJt«fPfif&^t::iS t y -/ 7^ 
® 5riSS^-5 7 >y y -y r©JfflI§IS<^«ea*-aT 

X y -y TSJWcraaf mraii;^ y -y miies 

Mie^matcBBSf :?i:Kneilxy -yT- 

E^JK i: ^oa*3 J: f ^ ^ - t maSif^itg^ 
i: (DM^ b WsS^n-r-^ b iz^^ . Itile 

y -yrifc^SrPS-rSi^O^^ll^^. 

X y -y 7 >f - Hys'-y ^'*Jffllf €.i^*»i!ns!^'i^ 
LT^^rft 0 . *»OHineiix y -y rstejajgc^ 
Miess;^y •yTiiiiEi$ig^<oMfi!#tt$-ii«-rsJt4it) 

KriElg 1 <oa;^^ftB^tiiiieBMx y -y rmsgis^i: 
*»4.^is<^xy -yrigiiEariSiT'OHuiBi/asfitcflc^L 

WLiftytif:im2<r>m^':Simmbt:WsmLtA. is^Z/: 



SiiFffifcs-r^u-c . may -f - hvs-'y ^mm^i,^com 

tc3^-fk-rs^$r;^-^i, ^' 7 -y y -y r$iJffll^lS 
[000 1] 

im&^i>zmm^t?>^y -y^^xu -/Tmwrhm 
mim/-?:<^s<r)mm-^izm-ti> i^<r>Th s . 

[0002] 

y>'N'-:J'{cn.y^r«y7-:J'7v^5rl*imL. m^OSj^ 

iJLh<^i£xn«y h/i^s^ttd^t^xy ■yr^m-.s:: 

btl'^iytiX\.^^. -r^i^-tijXijmcomibtlilfimcom 
mblzm^<7)^m^f)^±thXoizci-y:!'T'yy^y 
•yf-$-v^*.t9>S^^^4Jt®i:-r5C:i:tcJ:0> ac>'i^'>- 

[0003] C:Oj:3^D-y:7r>y7":?'7>y^<?5xy y 

K:i5fCBSxy-yr[Hi!|^S:i£^L, nl^oxy.yT- 

m^tf^SWMI>Z—^?> Xodza-z^T-yy^yy^ 
i7)^-^ftE2:7'f-hV\'.y^'$iJffllLTV^S. EStt-f-co 
X y -y rSJfflr^orD -y :7ET'S> 0 . UW^ML ( a -y ^ 
7-.yr^^-y^) P«i*t®a{cW5i-r-S.>'-?7^-^'T-^ 

y-yrilllE3LS) ySraJ:»3t-S. C:<Offl«!lfiy i:^haw 
[00 04] L*»L^:*>'^>. ClClT^t^i: UTV^SO y 

^ r y r ^ y -y y >y ymmikM. x y -y rEUteiS 
ffi^rifottHsacofi. ■r^i5*>^lJffllS:^T^i•5i:-rs!lftf^ 

^-yf^co^-^ffSrSOfip-rsy— ryi^y-f ^v^v^7'<ox 
[ 0 0 0 5 ] X y y riEii^<^>'h$ ^^■m^wm xm. 

xy •yriill!^S-?-OBSlHlii^tcti:*c$-ti-S J: 0{=«iJ 
«ILA:1§^, ^^^<r>mix<r>tzMz:>.V •vy^mai^vs>'> 
<^mi^h. diicwLTxy -yrniiigSKj&^^sSio 

^^(cxy 'yymmnfiuwmx <=Sr'9. ^ 
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[00061 Z<7)XV -yr^Jftl^Jr^Jffliy^f vSr 
iZTTi-rWH^mm Sr^^rx/l^fciSO, IW^^iSlI. II 

!^I3¥7 - 1 9 8 0 3 5^^ji:miZtin^tlX^^h . 
[00073 

[^J*Jft?^LJ:atf«.illJS3 L*-L=3r*i^>«flP^r-^ 

[0008] zffmmii. ±m<rmfs^nmizLx^^ 

[0009] 

[ISffl2r^-tS7ty><0^giJj:lX'?-<Of^ffll ±ie<OB 

^m:mi, z. (nrnf^SL^i^mazm t -c x u -y rtt® $■ 

«if^4tg^ffli:SIISO^»; -yriElifEarieiicO 
yrlfcltJr^ ^-hVN'-y ^»Jffll-rsm«^Jt£?§=^tttJ 



[0010] L/c*ioTii^3B 1 (o^mz^tm. ^ 5 
WMm,z-&^\ ^xmm. Lx^nbhti?,. zz x-^mt. 

^s. -r^i^-h^^mzmtxWiif&^^mii^itt 
mSiizmtxwimii:mt^-\t^i>cr)X'i3'yxi. ]m 

Zttl^T^i,, 

[0011] ^/cif*3S2c7)5|BJ(i, gg^ y -y rUlte 

mtzmtxxv -ynit^srirasri.^ U -yrr^J^I^ScO 
Sjt:^r&-c*)oT. x^j vymmi,zmm-?>:Vimm.tm 
im:^ u -y mngjss t tjami^&m^t ^rms^my^ 
-i^tLxm^i. mti^m&izmm-t&^-^^M-^t 

sd^-mmi^^t com t <rm^^tmd.^mw—^}i 
i.zm-r!^. md.wmi,zm^Lx^mz^i\L-t^9m. 

W^tt 1 (?5a;^i-::Jtt i: LTi£iHW{rfflSi L . ^ 'J -y 

LT^^'^o. *»ofliriesix!; -yT-HiKjajs^^imee 

Sxy ■y7-lHl!!BiIS^<0i&!^1tttS-«S«^Syt*^«^)^ 
fcLT, t5^1<^aA^ttRI&i:«?rieSS^U«yrEI 

i£i£jefc*>i?>iiiig<o;<. u -yrigiiSjSJSi-eoiSifB^.^ 

fi. feJ:Z/B9iBSSxu-y7-(HHEa[^*-/i>J*f^gJg'^ffi 
m3oa;^^ttraiiCi:S:ffi^L/ca5:fPfifL. ^fiffitc 

[0012] Ltzt/i'oxmm2(r)^mz2;iix\i. mm 
im.c^micfjmi'^^tviA. wmzmtx^mi^z^ 
<tthmL^^Ltzi><7ibi,x^'&^ix. ^<r>^mK 
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15^? '^>t=Jiiaf^»Oift^S-JfP»J-ri>gBtci2^ LT 
[00 13] 

yitf>t=«±. m 1 tc^f J: 0 . mmmzm 3 v f 
1 ^zti\^x. 1 0 o{±«sfi«iai#a. i o i 

i±^?SI»:#S. ?f¥l 0 2{i-5-o^(c:j4StTSiJffliy 
5) . ^1 0 3{i$!Iia*r^ . ^5^1 04 

[00141 Li)-L^e>mmtiiiii:fjT3!>&:!^ V -yy 

<r>m^zmtx^m^z^■1t^ith^%^^z^i^ a^-ha- 
[00151 ^ZTZ<r>^X'li. y-( yx-yi^-jL-zu 



h <?D;?itcaffl nr^T-fc 0 , ->■— jL —JU K H 

[00 16] 

[ig(l] 



^ i=l 1 1 i-1 

r r 

i=l 1 » i-1 " 
y-CgX+DgjW 



(1 ) 



[00 19] 
[i!c3] 

y(k)= 



CgX(k) 



(3) 



<91 +<92 +— +<9r = 1 

t \-^z)Uti^^ipmzmite>tiX V ^S . 
[0017] '5-::T-c:co%Bjt;:<,»i»s;^ y -yyvmrnm 
(Tm&yjmxii. 9mMm<7)m3^mzi^-th:imm. 

mmims,^-±i>f.iib<7)m:i^^n.m-?>ztizj:*), 
( 1 ) ^com^izm^yy yh^m^?), Mi^iz 
It. &.T<r>ti3 0X'hi. 

<;^T--yn> ( 1 ) ^^Ct>V^T r = 2^: L.^l . <9 

2 = i-(9i ^:mmnML<'mis^mzs^m^-^x.^^ 

&<7)m^bLX-^x.. TyVY^ 
[00 181 
[|%2] 

(k) + (ej(k)B^j+&2(k)Bg2)u(k) 

( 2 ) 

( 2 ) , ( 3 ) sCti, tlTco J: 3 i b ifiXt 



tv^d^ifc^OJ^stCl^^S, /c/i'U. (Asi. Bs 
i. Cs ) «orRa!]Si^?^i:-rS. 5rt>. C:<^|3I^<i 



[0020] 
[SK41 









XjCk) 




) 








XgCk) 



(4) 



+Iej<k) 



''20 
L^21. 



u(k) 
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100211 [^51 
y<k) = X2(k) 



(5) 



[0022] 

Xj(k + l) = -(*j<k)OjQ+e2(k)a2(PTCk) 

+ (.0^ik->0^^+e^(.k->0^uW ( 6 ) 

100231 [SC71 

y<k + l) = Xj(k)-(©j(k)«jj+fl2(k)a2j)T(k) ^ 

+ (ejCk)/9^+e2Ck)yS2j)u(k) 
t^*). ^f>l,z ( 6) ^SrlX-f-yrv-^hLT (7) [0 0 24 1 

^izitx-tib ma] 

y(k + l)=-(ej(k- Da jj+ffjCk-Dajo^yCk-l) 



+ (e^Ck-l)/9j(,+ «2(l'-l)/S2Q)u(k-l) X 
+ (ej(k)^^j+e2Ck)^2pu(k) 



(9) 



(10) 



te^. (8) ^irlXr-'yyi^-^hLXmmr [00251 
St. [S91 
y(k> 

+(ffjCk-2)ajg+fl2Ck-2)a2j)y(k-2) 

=(*j(k-l)^^j+(92(k-l>^2i)uCk-l) 

+(«j(k-2)^jg+«2(k-2)i925)uCk-2) 

i:=5rS. Z:iX' miO] 
[00261 

y,j(k)-ej(k)y(k>. y,2<k) = e2(k)y(k) 

u,j(k)-flj(k)u(kX Uj2(k)=fl2Ck)u(k) 

t\,^omit:m-t. (9)^«, [jam 

[00271 

y,j(k) + y,2(k) 

+«iiy,i('^-i)+«2iy«2('^-i5 

+ «10''n^''-2)+«20''«2^''-25 (11) 
+ /JjoU,i(k-2) + 52oU,2Ck-2) 

ffll^. (11) ^*>'«i;-r-g) J: 5 {Ca ij , ;8ij$:g/jNa (cov%T<7) ( 2 ) . ( 3 ) ^^mSli^^r-J^ 
mm^ifX-^i^hZtiZj:*). (2), (3)^cor7 [00281 

>him^i,zti!'X'ti>. mi2] 

^=(«lAl+W^-^^^l^l-'^2V" (12) 
[00291 [18:131 
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y = Cx 
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[00 30] 



mi4] 



dig 



-e 0 0 

0 B,C A, 



(14) 



C0031] 



mi 5] 



b-rC 0' 








o' 


0 D^C 




0 


w + 
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a 




0 0 0 




0 




d 



[00 32] 



^8= 



y,-(0-CO)x^+w^ 



:i6] 



(15) 



(16) 



Aw , Bw , Cw , Dw : ffi«®Kl=raf-S«»-:J{t 

(iiioM;^^^{tiast) 



^1 0 5«7^;P^Sr^. 
[0033] i!j±<r>^m\,zi. 0 ( 1 ) ^«OJ^<r)fifc*:r 

[00341 

[Si:i7] 



[00 35] 

5ri2s 7t46co liszy -oui^t m^Hzm-^ Ltz^-a&mm 

[00 36] *MON;l':J'rjy>''?— :?CrtSE$*T.3tO y 

c7)^ffil=J:-5T«I^L:tm03(C^LTS>5. 03tc 
iiv->r, <3^1«^MfflSll)3g2Ha{::iJ(t-5hyU^'3^ 

lC{in .y ^ T -y r 7 -y 6 *<^$*tT l^^) . 3 
>y r -y r 7 y f - 6 {i7 o > 2 <?)l*3ffilCji*rSl 

3 1 b'>'7>'-^4 i:<5O0lC;{i. — :*rifiJ:;' 5 >y 

10037) ms^n•y^^T•yy^'7 y^6^m^x'ya 



r 7 -y ^ 6 i:m.-vmwiim^ 9 1 jiss^iaiojAM** 
i^-&fla?Asi otsitTi^s. ^Lxmsm\m.9i}^^ 
im-^mk-th fc 1 1 tw^-^(B!ifss 1 0 *-C:>mm-i> z 

tlzXO. o-yi^T-yyif^ y^etiyayh/7^^—2 
5r«}& • SPttJ-r S .1 i: J: 0 n .y r >y r 7 -y ^ 6 *i 

^ti>tzz<7ymtkmmm9ti^^mmmiot<r>jsi(^ 

iftffioE^H^ iSStcJiJIf^S ^ t tci 0 n .y ^' r -y r 
7 •/ f - 6 o y h X?>'<- 2 C*f LTit 0 «®-CSfl!l! 
^■te^it. v^t>«9>S^'J>yr$fJffli-rSJ:pt1ifi£$ixT 

[0038] l2ltt>^^T^^^l mv—rvuy-i f 

r 3 > h D-yP^-Cyl'T' 1 3 (cai^J-r 1. <t ^ ixT V ^ 
S. o y^'T yr^yha-yUAyl/n 3 «i-fe>> 'J 
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4l>ziii:h-t^mEE^^fiyTh*) liriem-^EPiin (i^ 
r-;^5:g5^•cxr y i 5 tii^mi>zx:fj^tix 

v^S. ^/c. ClOfl-^ffPlin fc|pltffi95fl!|{:B5feM2R 

TV-k^. ■t^h-hZtli^<7)i^E£Plin . Poff . Pon^ 
mzm^L. ■^<omS\y<JUizmtfz7iiZt:liiiJ-t$>^ 
[ 0 0 3 9 3 $ <c> tco -x r >y rU l^— 1 4 Ji. 
^EPL Sr. ::<.7*-yP$r*tCT--^7-'J>':J^l 7i:{i:^ 

Jt^=Jf AU—^JEPClO^^SitSIS 1 .-J?- M 8 h , 
n >y ^ T y r 3 h o— 1 3 ^ Hi:*] $iXJtr* 

$ix^:m3--K- h 2 0 1 . ^-^ftM 1 0 fc^igg^tt-t 
|g4 h 2 1 i: . 
[0 04 03 ZcOa^yi^T-yyV]y—^<J\^yi4eomi 
i:*-r«Si<i. yuy-f H^nVUT'I 6$rOFF$IJffllLT 
\>'^iW^hr>X. |gl.1f-M8A«^3^-h2 0tC 
aei L T A 1^ -rJ'SP CI $-^ffl!RfiS 9 L . 
^7tlg23j?-M 9*imt.'c>ttSt^^{c||4.-K-h 2 1 

H u >f ^-dt- h 2 2 tzmm vx&i^mm. i o 
ffi^ixTv^s, Lt:iji',xmmmsm9izfmimii^L 

5 •y^6liyO>hyf7^<-2<7)[^mi)^ii>m^tixmn 

[0 04 13 ZtlbtiSfMizVl^y-l bVN'/UT'l 6 $-0 
Nmm-ti> i: . n >y r -/ r U /nVU^ 1 4 tc{i:;:?.r 

•jyi5^i 7t;j*r6i-r«.*[»i{c?AS3&«Jni.<i./xTxr-/p 
*^i&-r Scot, m 1 rf^- M 8*<m4 h 2 1 i^a 
a-r S t fc t tclg 2 d^- h 1 9 3 h 2 0 tcail 
-rS. L/i*^-oT«^}ftSl OtCL'df jtW-^J'EPCl 
fc fc ttCj»»{I!IJ*S9tCD y^T yyziy 

hti-;w<j\^yi sx-ms^tvKimsi^mitk^tih . ^ 

;l^2:ffi<LTJffiftfflli*S90jAEESrW*i.{f. D-7:J'r 
/T-^ 5 >7^6*i7D>'h;i&y^-2<0p«3®tc#L#(t'o 

n-zl^^NVPyi 3<?5l^P'<.;l^€:©<-«x{fjBaiS|}Ag 
9co?4JE*J^<:5rS(?DT\ n-y :7T y7*:J'7 yf-6 Sr7 

^O^*. o -y ^ r -y r 7 -y f - 6 Ji:;?. U -y rSflffll $ft 
S. 

[00423 ±iEi7)D y:7T>yr:J'7-/f-6<7);^>J yr 



s fc fc t(c. n^ox y •yrfi*<-e<7)asx 'j -yrafc 

i 3 (c 7 ^ - hVN- ./ ^vm-Th ^ fc i 0 fi^i^ti 

5. Bine'J-ryu/>f ^v^-;^7'l lox 

i— r Jt 5: BSX U «y TfiSr^^-r 7 -f - K 7 :r "7 
- Kffifc HISco;^ U -y rMSr 'J -y 7-»{2-5t$-«t 
S;t:i^>«7)7 — h'yCy fc (cS^v ^Ti^^-f fc 

[ 0 0 4 3 3 Ma L/C J: 3 LTiSW-$ ^TJt 
3&>*»-2.;^'J >y7^JfflI^a<^«6mo-^JS:04(::^LTi:> 
S . c: c Tii , X U -y T^Jfflifcrea-r S fc LT ;^ 
y •yrmsESs^rg^LTus. 04{i. as^y>y7- 

EKSLSS-SO r pm*>ii>2 5 0 r p m ^ fiOffiSB-C, 
50rpmrfcfc;^.7^-y rWfc^-fk? iJrJt fc <rm'^<r) 

X u .y rnniEas^^ Ltc h<DX'h *) . -j^m&imm 

7. y -y rHiSagSrS^ SrcH^A^IIiKOX y -y T-HI 

-7fc LTiSffL^SiJWSISfcJ: 5xy -yywss&m: 

[00443 fi!3fe0iJT'{±. ftSjgaSfcftjST-Slft^* 
WfSlgxy .yT-HSESBS^lSfctil^T. iilJ#tt^+ 

J: d ccx y -y 7^iaiiiao«a*is«$ti 
Tv^s^*, ffiis^se^o^v^ffix y «y7-iiii!53as«isfc 

*^v^T-ha•^^^?g#tt*^^#<^>i^■Cv^^:v^. ia4fcEIlLr 

^Bf^K, s^y -yT-niissjE^^-r-ji. fflEig*^-^ 

[00453' cintc^f Lt X y .y riHi?E3£K^ X y -y r 
©jfatcsaM-rs^^^ fc ltiss lt v^s^^gBj^ij-c . 

lirf^fSiSfclEtT. -t^ri^-^xy -yrHiSatclBt 

@4fcfiPL-CittHBWf, :^«lS(=fci.^TII^*^ 

[ 0 0 4 6 3 ^t5. ±aL^SlHB-e<i:. 4fc®fi$rX y -y 
ruilEiSS ( 7 >y •^<0A:'3ffl9«0SWfc tii:ftll!l<ogmfc 

xy ■yr©J^fc|l53$-r&tW$r*gfflT-#S<OT'fc 
0. «i5«i:?7-yf-0#iWl6<?)iaK. ^'7-y^fcift:>jSrA 

•y^T yyi^'7 'y 'f-X'hti\i^<r> VJi'-^ a:yj<.—!i'<r>^ 

L < umL^. X y >y ynfmizmm-ri>^m&t-r?>z 
fc*«-e#s. 

[00473 *3t^<7)%BJ{±. ny:7r-yr:J'5-yf-0 

X y -yT^jffiifcis^^ix^. es<^)^ 7 -y f-<^x y -y r 
©JtJPfciiffl-r -1. c: fc *5-C'# I. . L T X y -y rsjffli 
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[00481 



m4 ] ^^BMmtm5mt(7)s&^}5^x/]m^^:}t 
ims] y ^-\^^-<:-y^mm^ndi^com^^>ha 

1 1 U-TVU-y-f hV-C/PT" 

12 m,=^-m^m 
100 «.^«iaj^s 

101 

10 2 mmM.m^mm.^W(. ( n^- hn-^ ) 

103 mmim.{i'^-v^) 

104 $Jt9SMM)IISt¥@ 
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[114] 



[053 



104 



102 





300r 




250 . 
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200 • 




150- 




loo- 




se- 












5 10 15 ao 25 



[02 3 



u 



105 



y = c X 



103 



102 



104 
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[1^31 



[116] 



T-ECU 
'.-J I 




22 17 



» 72 
I 70 
^ 68 

*64. 



ttf^ffitti s^mimii nf^flWK 




10 15 



to 15 



20 25 30 



20 ZS 30 



[071 



Ai= <Pi-P(P /P 

A2= (Pj-Pq) /Pj 




(72) ^ea 

afli«MfflT»ih3:?iari#«!! h3:?iift 



(72)^BJ# BJtS ^- 
(.72) lEWL 



